"Every nation that permits people to remain under the fetters of preventable disease, and permits social conditions to exist that make it impossible for them to be properly fed, clothed and housed, so as to maintain a high degree of resistance and physical fitness, and that endorses a wage that does not afford sufficient revenue for the home, a revenue that will make possible the development of a sound mind and body, is trampling a primary principle of democracy." -Dr Charles Hastings, Medical Officer of Health, City of Toronto (1910) (1911) (1912) (1913) (1914) (1915) (1916) (1917) (1918) (1919) (1920) (1921) (1922) (1923) (1924) (1925) (1926) (1927) (1928) (1929) , Speech to the American Public Health Association, 1918.
T he first few years of life are marked by development at a scale and pace that is unsurpassed later in childhood and sets the foundation for subsequent growth and development (1) . By six years of age, significant preventable inequalities in development have also emerged (2) . While many factors influence the healthy development of children, family income is recognized as a key determinant (3) . Children in families with greater material resources enjoy more secure living conditions and attachments, as well as greater access to a range of opportunities often unavailable to children from low-income families. Given the importance of the early years, young children must be provided with the best possible start in life to maximize their potential.
Despite a unanimous House of Commons resolution in 1989 to end child poverty in Canada by the year 2000, significant numbers of Canada's children aged zero to six years continue to live in low-income families. The prevalence of low income is higher among families with children of all ages, but it is particularly higher among families with young children (4) . It is also higher for families headed by lone female parents, immigrant and visible minority families, families with disabled children and Aboriginal families (5) . Disparities in wealth, along with the persistence and depth of poverty, also have critical effects on child development and well-being (6, 7) . Income inequality is regarded as an important driver of health status in industrialized nations (8) . Although Canada ranks favourably among other countries that are members of the Organization for Economic Co-operation and Development (OECD) with respect to absolute levels of affluence, its relative distribution of wealth is less equitable than in a number of other countries that have lower levels of absolute material well-being but higher levels of child health and well-being. A higher proportion of children in Canada live in poverty (defined as more than 50% below the national median household income) than in 14 other OECD countries, including Hungary, Greece and the Czech Republic (9) .
Child poverty is not only an economic or political problem. It is also an ethical issue and a matter of social justice (10) , and is increasingly recognized as a significant public health concern. Children's early experience with poverty affects their health not only when they are young, but also later in adulthood. The present article describes the health consequences of poverty and how it exerts its effects during childhood, as well as the long-term impact of childhood poverty on adult health. We also identify health sector strategies to address poverty experienced by families with young children.
CONSEQUENCES OF POVERTY
ON CHILDHOOD HEALTH Research has shown that children living in low-income families or neighbourhoods in Canada have worse health outcomes, on average, than other children, as determined by a number of key indicators. Various pathways have been proposed through which poverty may influence health. However, further exploration and clarification of causal mechanisms is ongoing. Selected study results are described below, referencing Canadian data whenever possible.
Birth outcomes
Infant mortality is the most basic indicator of societal health and well-being, given its sensitivity not only to levels of wealth but also to its relative distribution (11) . In 1996, Canada's infant mortality rate in the lowest-income urban neighbourhoods was 66% higher (6.5 deaths per 1000 live births) than in the highest-income urban neighbourhoods (3.9 deaths per 1000 live births) (12) . Although low in absolute terms, Canada's average infant mortality rate of 5.4 deaths per 1000 live births reported between 2002 and 2003 conceals the sizeable differences between low-and high-income neighbourhoods. Furthermore, Canada's rate is greater than that of 20 other OECD countries for which data are available, including the Czech Republic, Portugal, Spain and Greece (9) .
Babies born with a low birth weight are at increased risk of dying in the first year of life. As a group, they have higher rates of rehospitalization, below-normal growth, childhood illnesses, neurological problems, developmental problems and health-related limitations (13) . In 1996, the low birth weight rate was 40% higher (7%) in Canada's lowest income urban neighbourhoods than in the highest income urban neighbourhoods (4.9%) (12) . More recent studies, such as those by Luo et al (14) in Quebec and Luo et al (15) in British Columbia, show evidence of income discrepancies in birth outcomes by neighbourhood.
Differences in birth outcomes by income level may be due to a range of factors, depending on the specific outcome in question. Behavioural and lifestyle factors, such as poor maternal nutrition and health practices, along with lack of timely prenatal care, are just a few of the possible determinants of birth outcomes, but many questions involving the roles of other variables remain unanswered (16) .
Asthma
Asthma is the most common chronic respiratory childhood condition in Canada and can result in suffering, disability and hospitalization (17) . Moreover, its prevalence has increased steadily in recent years throughout Canada. A recent National Longitudinal Survey of Children and Youth (NLSCY) study (6) of disparities in asthma rates among young children (two to seven years of age) notes a strong socioeconomic component. Moreover, the risk of asthma appears to increase with duration of poverty (6) .
Higher rates of asthma among children in lower income families and neighbourhoods may be due to higher rates of low birth weight and lower rates of breastfeeding (6), and differential access to, and utilization of, health care services (18) , which may result in lower treatment rates (19) . Housing quality and exposure to environmental pollutants have also been suspected, primarily through their link with air quality (eg, tobacco smoke and exposure to cockroach allergen) (20) .
Overweight and obesity
Being overweight or obese carries a number of negative health consequences, ranging from poor self-esteem to asthma, obesity and type 2 diabetes (21, 22) . Childhood overweight and obesity rates in Canada are increasing (21) . Data from several cycles of the NLSCY have consistently shown that higher proportions of children living in lowincome families or neighbourhoods are overweight or obese. For example, the 1998 to 1999 NLSCY found that 25% of children two to 11 years of age who were living in low-income families were obese compared with 16% of children who were not living in low-income families (22) . The 2000 to 2001 cycle yielded complementary results, with 35% of five-to 17-year-olds who were living in low socioeconomic status neighbourhoods considered to be overweight compared with 24% of children within the same age range who were living in high socioeconomic status neighbourhoods. The study also found that low socioeconomic status neighbourhoods were more likely to lack safe playgrounds and parks and to have fewer children participating in organized sports due to a lack of facilities and/or personal resources, all of which represent barriers to maintaining a healthy body weight (23) .
Injuries
In Canada, injuries are a leading cause of death and hospitalization among children (24, 25) and are estimated to cost $5.1 billion annually in direct and indirect costs, for children from birth to 14 years of age (26) . Rates of childhood injury -both unintentional and intentional -are higher among socioeconomically disadvantaged families (27) . In Ontario, from 2002 to 2003, the rates of injury-related emergency department visits and hospitalizations among children zero to 14 years of age were highest in low-income neighbourhoods (28) . Differences in rates based on neighbourhood income level have also been observed in urban neighbourhoods in Manitoba. Throughout 1994 to 1995 and 1998 to 1999, children who were zero to 19 years of age in Manitoba's lowest-income urban neighbourhoods averaged a 2.5 times higher risk of hospitalization for injuries than children in the highest-income urban neighbourhoods. The risk of death due to injury also averaged 4.5 times greater between 1994 and 1997 among children zero to 19 years of age in Manitoba's lowest-income neighbourhoods (29) .
Income-related family factors often cited to explain these differences include family functioning and family structure (30) , parenting practices and maternal age, health and educational attainment. Families under stress due to chronic material deprivation may contribute to greater risk of injury through lack of supervision and poor mental health. Inequities in injuries may also be attributed to differences in exposure to risk and disparities in parental reliance on preventive measures (31) . There are also a number of potential neighbourhood influences, including substandard housing that lacks proper safety features, crime, which places children at greater risk of violence, as well as unsuitability of the built environment for safe activities of young children (eg, busy transportation routes, unavailability of green space and other recreational outlets) (30, 32, 33 ).
Children's mental health Mental health problems in children are associated with poorer social relationships, lower academic achievement and reduced physical functioning (34) . According to data from the NLSCY (1994 to 1995) (35) , Canadian children in low-income families are more likely to have emotional and behavioural problems than other children. For instance, 40% of children ages four to 11 years from the lowest-income families exhibit high levels of indirect aggression (40%) compared with only 25% of children in the highest-income families. Children in the lowestincome families are also more likely to exhibit high levels of emotional disorder-anxiety (12% versus 7%) and to obtain high hyperactivity scores (20% versus 12%) (35) . Physical aggression is also more prevalent among socioeconomically disadvantaged children (36) . Depth of poverty also impacts children's mental health, with the very poorest children, whose families live on income at least 75% below the low income cut-off, having the highest rates of a number of poor mental health outcomes, including conduct disorder, hyperactivity and emotional disorders (7) .
Overall, income influences the availability and presence of social relationships and connections that affect parental mental health and overall family functioning (37), both of which have been consistently associated with children's mental health (34) .
Functional health
Children's level of impairment of functional health (eg, vision, hearing, speech or mobility) may affect their performance of certain activities and their ability to engage in activities with other children of the same age (38) . Data from the NLSCY (1994 to 1995) reveal that Canadian children ages four to 11 years in the lowest-income families have more than 2.5 times greater risk of low functional health than children from the highest-income families (35) .
Families with children who have special needs may also experience challenges when caring for these children. Financial pressures of low-income families are likely exacerbated, resulting in significant stressors that may negatively impact mental health. Moreover, the greatest levels of unmet need for supportive services are experienced by children who are living in socioeconomically disadvantaged families, and who are also the most likely to be affected by functional health problems (39) .
Readiness to learn
Children from lower-income households tend to be less prepared for learning and formal schooling (2) , and this lack of readiness can affect cognitive and psychosocial development and result in low academic achievement and grade attainment (40) . The Early Development Instrument (EDI) is a widely used measure of children's readiness to learn and reflects levels of physical health and well-being, social competence, emotional maturity, language and cognitive development, and communication skills and general knowledge. In Canada, there are dramatic differences in children's readiness to learn according to socioeconomic status at the provincial level in British Columbia (41) , as well as in urban centres such as Winnipeg (42) , Toronto (43) and Vancouver (44) . The Vancouver study found that 38% of kindergarten children living in the lowest-income neighbourhoods versus only 6% of children in the highestincome neighbourhoods were vulnerable on at least one dimension of the EDI (44) .
School readiness, as measured by the EDI, is complemented by findings such as those by De Civita et al (45) , who reported that source of income (welfare versus employment), in addition to level of income (poor versus never poor), predicts academic failure by grade 6. Moreover, children who were living in the deepest poverty scored the worst on vocabulary tests at three to four years of age, and on reading and math tests at four to six years of age and seven to eight years of age (46) . A lack of opportunity to participate in organized activities and lessons (3, 35, 47) , low parental education and aspirations, lack of educational resources in the home, as well as lone parenting (47), are among the complex array of factors that appear to undermine school readiness.
CHILD POVERTY AND ADULT HEALTH
Adult health is shaped throughout the life course. However, the early years are of special significance because Impact of poverty on health of children childhood is a key stage in life for the development of physical and emotional health, cognitive and educational capabilities, and the formation of health-related behaviours, which provide the foundation for future health and development (48) . There is increasing evidence that children's early experiences with poverty affect their health as adults. In addition to experiencing higher rates of adult mortality (49) , children from economically disadvantaged backgrounds have poorer adult health in a number of areas (50), including physical disability, clinical depression and premature death (48) .
Two interconnected mechanisms have been proposed to explain the pathway between childhood family affluence and health later in life. With the first mechanism, childhood socioeconomic status may influence adult socioeconomic status and subsequent health through children's readiness to learn and success in school. For a variety of reasons, young children who grow up in low-income families are less prepared for learning (51) . Lack of initial school success sets the stage for subsequent underachievement which, by the adolescent years, is associated with lower levels of educational attainment and literacy, and higher rates of school dropout. Children who lack social and educational capital are also more likely to invest in social identities such as early parenthood, which can affect their aspirations, achievements, chances of employment and type of occupation (48) .
The second mechanism links childhood circumstances to later adult health primarily through children's physical, emotional and cognitive health and development (48) . For example, children from socioeconomically disadvantaged backgrounds are more likely to be born with a low birth weight, which, in turn, places them at greater risk for health conditions in adulthood such as cardiovascular disease, noninsulin dependent diabetes, high blood pressure, obstructive lung disease, high blood cholesterol and renal damage (52) . Growing up in socioeconomically disadvantaged circumstances is also associated with a greater risk of being overweight or obese. Children who are overweight or obese when they begin school are more likely to remain overweight or obese during their school years and into adulthood, and to experience health problems such as asthma, type 2 diabetes, hypertension and heart disease (22) . Poor children also experience family-related stresses that can negatively affect their emotional well-being. They also have an increased risk of developing unhealthy behaviours such as smoking that can impact on adult health (48) .
STRATEGIES TO ADDRESS CHILD POVERTY
Child poverty is a significant health concern. Considerable research evidence points to the negative impact of low socioeconomic status on child health including development and later adult health and well-being. It is critical that the public discourse on child poverty includes a discussion of its far-reaching impacts on the health of current and future generations of Canadians. Professionals and organizations working within the health sector are well-positioned to articulate the health-related significance of child poverty and to work collaboratively with other sectors to address child poverty.
Addressing the impact of child poverty on health requires two strategic approaches: the reduction of poverty through advocacy for healthy public policies and practices, and mitigation of the negative effects of low income on young children through a range of programs and services (10, 53, 54) . To reduce child poverty, families must have adequate income that can be provided through direct transfers (eg, generous child benefits, increased social assistance rates), promotion of parental attachment to the labour force (eg, education, skill development training, adequate wages, good working conditions, benefits), and reductions in the costs of essential supports and services (eg, housing, child care, supplemental health benefits) (55) .
All areas of the health sector have an important role in advancing public policies that identify and confront socioeconomic structural conditions as major contributors to poverty among families. In doing so, a key responsibility will be to educate communities and governments at all levels about actual and potential health impacts of policies and programs. Health care professionals and organizations can engage in advocacy on an individual basis, as well as through working in collaboration with coalitions, networks and their own professional associations to address child poverty (10) .
In addition to advocacy, the health sector, through its programs and services, must strive to mitigate the negative health effects of poverty on families with young children. For instance, Toronto Public Health provides a range of programs and services that support low-income families by promoting optimal child development and functioning. Key activities include screening and assessment, education and skill building, counselling, service coordination, client advocacy and referral. Many Toronto Public Health programs also link families with a broad range of supports including income supports, employment resources, childcare, housing and health resources (55) . In addition to delivering programs and services, the health sector must also work with other community partners to improve coordination and integration of services, and promote equitable access to services by guarding against and reducing barriers.
SUMMARY AND CONCLUSIONS
Child development during the early years occurs at a pace that is unsurpassed during later stages and lays the foundation for subsequent development. Given the importance of these early years, it is critical that young children be provided with the best possible start. There is ample evidence that family income is a key determinant of child health and development.
Child poverty is a significant public health concern in Canada. Children's early experience with poverty affects their health not only when they are young, but also later in their lives as adults. Children living in low-income families or neighbourhoods have worse health outcomes on average than other children on a number of key indicators, including infant mortality, low birth weight, asthma, overweight and obesity, injuries, mental health problems and lack of readiness to learn. Some groups, such as Aboriginal populations, suffer disproportionately from poverty and its consequences, such as excess infant mortality (20) , higher risk of injuries, and higher rates of disabilities, respiratory conditions and obesity (56) .
Two interconnected mechanisms have been proposed to explain the pathways between childhood family affluence and health in later life. According to the first mechanism, adult health is influenced primarily through the connection between socioeconomic status in childhood and in adulthood. With the second pathway, socioeconomic circumstances in early life affect the child's health and development, along with the formation of health-related behaviours which, in turn, lay the basis for adult socioeconomic position and health.
Given the negative impacts of poverty on child and lifelong health and well-being, the health sector must continue to articulate its implications for child health and society's future health and productivity. Also, the health sector must take a more active role in advancing healthy public policies that address the socioeconomic conditions that contribute to poverty. 
